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Abstract of JP81 3421 9 

PURPOSE: To obtain an organopolysiloxane 
which contains both mercapto and 

hydrolyzable groups and is suitable for, e.g. a f^i s i COR'')>-r 1 

coating material by the hydrolysis or co- 
condensation through hydrolysis of a specified 
mercapto-containing com pound in the 
presence of a fluorine compound. 
CONSTITUTION: A mercapto-containing 

compound of formula I (wherein R<1> is a CR")rS3 (OR04-r H 

mercapto-containing substituent; R<4> is a 1- 

18C hydrocarbon group; R<5> is a 1-4C 

hydrocarbon group; and e is 0, 1 or 2), a 

mixture of the compound of formula I and a 

silane containing hydrolyzable groups and 

represented by formula II (wherein R<6> Is H R"i S I Ot^-t-h-n/i (0R'> n COH) i III 

or a 1-18C hydrocarbon group; R<7> Is a 1-4C 
hydrocarbon group, etc.; and f is 0, or 1 to 3), 
or a mixture of the compound of formula I, that 
of formula II and that of formula III (wherein 

R<8> is H or a 1-1 8C hydrocarbon group; RSR''bSl{OR*)« (DTI) * Oc4M«»b-t*du.'a 

R<9> is a 1-4C hydrocarbon group, etc.; and 

0.1<=g+h+i<=3) is subjected to hydrolysis or " 
co-condensation through hydrolysis in the 
presence of a fluorine compound to give an 
organopolysiloxane containing both mercapto 
and hydrolyzable groups in the molecule and 

represented by formula IV (wherein R<2> is a CjHi (CH?) C=N- V 

1-1 8C hydrocarbon group; R<3> is a group of 
formula V or a 1 -4C hydrocarbon group; and 
0.1<a+b+c+c+d<=3). 
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(54) [f8M©«»] :)^)Vij'fhitmfm.mmt^^f^^^)v^^i»^)'yo'3F^>wf^o}m:m 



(57) [S*!)] 

RlaR2bS i (0R3)c (OH) dO (4- (a+b+c+d) ) /2 

axn-a£ii±©s, r3h7K^, C2H5 (CH3) c= 

<a^l. btt0^b^2, cttO. l<c^2. 25 
0. l<a + b + c + d^3«:Slfe-r. ) 
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/ ■ ■ 2 

RlaR2bS i (OR3)c (OH) dO (4-(a+b+c+d))/2 



aXH-a£H±(DS. R3t±C2H5 (CH3) c=N-a 
1. bH0^b^2, c«0. l<c^2. 2 SRt/^d 

tio^d^2. 2 s^^^ti^^niiifc-riST'So. 0. i 

<a + b + c + d^3S:«fcT. ) . 

[it*«2] t5l5-^^ (1) Od = 0, c(iO. 5 

^c^2. 2 5S^fc-riEScT«)S::<!:$#Sit-r*IS 
(W*a3] Tg-)KS (2) Tg§n§pi;v*:/h 

Rl(R4)eS i (OR5)3_e (2) 

(SCtp. Rittp^;i'*-/h»#iriiifts, R4ttMiS»i 



»$tS:i~4(DgSfn$.5Viti:ffiafn©^fl:*fgS, eno. 
.ix(i2(Di:$'g-r. ) 

Xtt, WI3-fiSit (2) TS$n^;c;i.:«3 7'hS^*{b 

^titTiB-Kit (3) T«$n5-axtt-iHji±o 
-les (4) ®iiD7K^i-«ftt»^*:i-;i':^!fy3j«u>'n=^^-y- 

(R6)fS i (OR7)4-f (3) 

R6n*i^X}iH-*siittS;4oTViTfeJ; 
\<^wM^ 1-18 <Dg«J&5Vifi*«SIO^ft7K^S, 
R^ti^^m 1 ~ 4 (Dgafa*^l.>H^SafDCD^{t7|cm» 
^•5ti(iC2H5 (CH3) C = N-S, ^;tfttO. 
1, 2X«3©»S«1-. ) 



-1 8©Btt»«)Vi«I^Sm©^{t**», RSttM* 58 

R8gS i 0(4-g-h-i)/2 (0R9) h ((?oH) , (4) 

(^tt-^ R8H7K*Xf3:|^-$)^tiliSiicTt^TfcJ; ★&^^:-rSc, htiO. 01^h^3, ifiOSiSS* 
V^^5^» 1-18 ©a«IS5 V^H*S«W^{b*lg». iSfcTlESc, fiLO. l^g + h+ i^3 ^?ife-r. ) 
R9}J^lg|^l~4CDfa?P^SVi«^fiaSJ<D^ffc7K*» ■t7-yV{b^tlO#ftTtU07K«-)S/^^t)n*^J-«- 
*^ViHC2H5 (CH3) C = N-«, gH0^g^2 ★ W^^t^^t.^^^t.t^. TE^i^mfiKS; (5) 
RlaR2bS i (OR3)c (OH) dO (4- (a+b+c+d) ) /2 (5) 



(S*. RUip^JP^r^^hS^WSmS, R2ttR4. r6 

sz;/xttR8T«$n^stcs*L*o^^^ i ~ i 

«-a£t±©S. r3«r5, R7Ry:/xttR9-x?||$n 

5»rS5l5b*o^^Sc 1 ~4 ©SWS?)VHi^^ipO^ 
<t:*5^SSt>'C2H5 (CH3) c = N-s*^f,s#?sn 
^~miL\t.-W>X^.<^m. ^/tat±0<a^l. bUO 
^b^2. cttO. l<c^2. 25, dHO^d^ 
2. 2 5$^n-^*n«/i-rScTafei3. O. l<a + b + 
c + d^3S:«fc1-o ) T«^[n§^;i'*yh»SDfllP 

tt*®3lrfB«©-Sgit (5) t'*liTd = 
0. 0. 5^c^2. 2 5Tafe^;<;P*7'h»StXJ)D7K 

^(»<4S$^wr 3 E«ro* ju/^ y 3jt u V D 



■sir [0 0 0 1] 
30 [0 0 0 2] 

[0 0 0 3] 

(-SH) i:l)P*^J-»14«©pS*wr?)«r«!4:t;i/:tf- 
[0 0 0 4] 

TE^i^miC (l) T«$n^^;P^J7' 

[0 0 0 5] 



RlaRZbS i (OR3)c (OH) dO (4- (a+b+c+d) )/2 (D 

(S:*. RUi^^;^3 7'hS^^g^S, R2tt^3^Scl axtJ-ai^±(DS, R3tiC2H5 (CH3) C = N-S 

~i 8oaifex(i^ggi«b7K^**^e.s*?$n5- so st;Miieisi~4roiaifo$st/ifi^safD©K^fc*^»*^ 
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(3) 



1, bH0^b^2, c\tO. l<c^2. 25RXSd 

tto^d^2. 2 ss-j-n-enss/t-rstT^o, o. i 

<a + h + c + <i^3mftt, ) tCfcOBsesn^. 

[0 0 0 6] *|??g©ffi(D@mTE-«fS 

(2) r^^tl^;^)VtlZfh^t^it't<^ 
Rl(R4)eS i (OR5)3_e (2) 

ixtt2©»«*s-r. ) 

ift\t. ±85-)Kit (2) T«$n^^;>:^-/hS^^* 

R8gS i 0(4-g-ii-i)/2 (0R9) h (OH) } (4) 

(it*, R8jJ7KS!lXttPI-*SViHS;it)TV>Tfc<t 5«S}ftfc-rS!c, httO. 0 l^h^3, ittO^i^S* 
Vi^SlS: 1-18 OS«ab*littl^SSIOMfl:*m ^fc-fiES, (iUO. l^g + h+ i^3 5r^fc1-. ) 



♦ fb^^tTts-fis^ (3) •v^^n^-mx\i=.m&.± 
(4) T«$n*lin*»«lttS^*:t;u:tf/3i^Uvn=^ 

■!J->St;/X(iTE-«J^ (3) (D'>y>it'tmtym 
-Sit (4) cDljn7K^^»ftS^*^>ii':y/vD^-y->t 

(R6)fS i (OR7)4_f (3) 

R6«7K^XttIl-S^V^(iSi^:3TViTfe<t 

*-5Vi«C2H5 (CH3) C=N-S, ^fcfUO, 
1« 2XH3 0i!cS:S-r. ) 



$)SVitiC2H5 (CH3) C = N-a, gH0^g^2 ^ 



RlaR2bS 1 

(^<^. RHl;<;U;^yhS^WM«S> R2tiR4, r6 
R0C/Xt±R8T^$n§*Hft*L/5OK*g: 1 ~ 1 

tt:=a£t±WS, r3hr5, R7Rat/XHR9Ta$n 
?.St**U*o^5llSc 1 ~4 cDia?nafe5tiH^ISifa^ 
{b7K^»Rz>*C2H5 (CH3) c=-N-m^mmn 

^-mx\t-mKK±(Dm. tfcattO<a^l. bfiO 
^b^2, cttO. l<c^2. 2 SROfdHO^d^ 

2. 2 ss-tn^en^/trscTfeo. o. i<a + b+* 

RlaR2bS i (0R3)c (OH) dO (4- (a+b+c+d) ) /2 



(OR3)c (OH) dO (4- (a+b+c+d) )/2 <5) 

[0 0 0 7] &.r. *fim^-^^\zmm\z«tmt^. * 
^i^ti, Tfs^J^ffl^it (1) T*$n?>fr«)^^;i/* 

[0 0 0 8] 

[{b2] 



(1) 



[0 0 0 9] RUi^;U;<j7'hS-&*ggs»T 

fl:#:WtItt-C3H6SH, -C2H4-C6H4-C 

H2SH^T$i?). 

[0 0 10] R2(i^Kii-r^p^;i';^yha^W{b^i^ro 
TK^m^m-^^ V 5 > cos R 6. :t;i' 

xit-m&.±(D&-r:&i>, R2*s-a«b^vni-aeii± 

[0 0 11] R2T*$n?>SK*^v^«#SSii^{t:* 
[0 0 12] 

[{123] -CH3. -CH2CH3, -CH2CH2CH3, 
-CH- (CH3) 2. -CH2CH2CH2CH3, -CH 

(CH3) CH2CH3, -CH2CH (CH3) CH3, - 
C (CH3) -A, - (CH2) 5-CH3. -CH2CH2 
CF2CF2CF2CF3. -CHCH2CF3, -CH2C 
H2-A, -A-CH3, -CH3 (CH2) 5' -A ((a 



40 



SO 



[0 0 13] R3fJC2H5 (CH3) C = N-m^ZS 

r5. R^■Sl.zf/x\tR^-c^■^n^mz!^^vtl^■omm 

[0 0 14] 

lit4] -CH3> -CH2CH3. -CH2CH2CH3, 
-CH- (CH3) 2- -CH2CH2CH2CH3, -CH 
(CH3) CH2CH3, -CH2CH (CH3) CH3, - 

C (CH3) 3. -CH3C = CH 

[0 0 15] ^^iz. ±ea;t. a, b&u^cn-^-n-e 

n0<a^l, b«0^b^2, ctt0<c^2. 2 5 
Rt;dH0^d^2. 2 5?:mtitkmX'$>^. fib, 
0. l<a + b + c + d^3T^So tfz. cHO. 5 

t»*b<ttO. 8gcS2T$.S, 
[0 0 16] :^%m(D^}l'tl-f\^SRlS7)l3^->m^ 
t^t^t)l:»yts^)'yu^^>\mmu^^ (1) T 

«sn, a~d*i-€-n-en±iESgffls^fe-rscT*ntf 
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20 



(4) 

5 

fiK mz. S ilI^3~5 0«gSOj)^iJ-7-;JWt 
(1) (r;fetiTd = 0 

c<DSf£UVi«HfiO. 5^c^2. 2 5T, StCfft 
[0 0 17] *56?g<DMIB^;U;^J7'S»SlX7;P 

[0 0 18] z.<DRm\zmmtvxmt^;>-)vtj-:f.h 

[0019] 

[fbS] Rl(R4)eS i (OR5)3_e (2) 

e\tO. lXH2 0|S:Ta&^o ) 

[0 0 2 0] z.n<b(Dit^mtM^'&$>^\^^it2m&.±<D 

;i^;^7'hS^*«m»i:tiiiE^ (1) T^JSU/ife 
CD, -ri^to*., -C3H6SH, -C2H4-C6H4-CH 

2SH#T*-5. 
[0 0 2 1] R4oSSI*«V»H#a»®^{b7KmSt 

R8gS i 0(4-g-h-i)/2 (0R9) h (OH) j (4) 

(ict, r8, r9. g, h, nmtitmumm^t ^Lx\t. TiB©t>0^^^rsz:t*JTt5 

t^. ) [0 0 3 0] 

[0 0 2 9] ±fSit (3) ©jDTlc^J-^ftS^Wv^ [ft 1 0 ] 

SilOCH,)., S1(0CHjCHj)4s S i ( 0 C H j C H i H , )«x 

S i (O C H ,C H ,C H ,H.).v CH.Si (OCHi)j. 

CHsSi (OCHzCH,)>x CH,Si ( O' C H , C H , H , ) .> 



30 



■■ [0 0 2 2] 

lite] -CH3, -CH2CH3. -CH2CH2CH3> 
-CH- (CH3) 2. -CH2CH2CH2CH3, -CH 
(CH3) CH2CH3, -CH2CH (CH3) CH3, - 
C (CH3) -A, - (CH2) 5-CH3, -CH2CH2 
CF2CF2CF2CF3, -CHCH2CF3, -CH2C 
H2-A, -A-CH3, -CH3 (CH2) 5, -A m 

[0 0 2 3] ^i^\Z. r5(DC2H5 (CH3) C = N-S 
m^1-OtSftafe§V^l±^SaftO^<b7KSIStUTtt, TIB 

© © S:«9p-r c i *tr ^ s . 

[0 0 2 4] 

lit7] -C.H3, -CH2CH3. -CH2CH2CH3, 
-CH- (CH3) 2> -CH2CH2CH2CH3, -CH 
(CH3) CH2CH3, -CH2CH (CH3) CH3, - 
C (CH3) 3. -CH3C = CH2 
[0 0 2 5] ^\Zttf^L\^^:^)Vtl^hmtH:'^^tL 

[0 0 2 6] ±E^;i/*7'hS^W7;>34^->->7>li 

Sf«J5::tJUj(fy3)^U>'n+U->S}^^T€^*^ jfJStc 
*£:1;t, Tt2-)gS; (3) TSSnS, l~4'&fEtt® 
lra7K^J-»tt«^Wv7>, TtB-«JS (4) T'^sns 

[0 0 2 7] 

[ft: 8] (R6)fS i (OR7)4_f (3) 

m'p. r6, RiRzffii'i:ti^iiMimtmm(DM^'& 
»-r^. ) 

[0 0 2 8] 

[ft 9] 



CHjSi ( 0 C H jC H 2 C H z C H 



C H 



C H ,S i (O C = C H a). 



[0 0 3 1] 



so [ft 1 1 ] 
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(5) 

7 8 
CHs CHj S i (OCHs ) 8 CHs CH2 S i (OCH2 CHs ) 3 



CH, CH2 Si (OCHa CHa CHs ) s 

CHs CH, S I (OCH2 CH, CH, CHs ) s 
CHs 

CHs CH, S i (0C=CH2 ) , 

[0 0 3 2] * * [{fcl 2] 

• CHs CH2 CH, S i {OCH9 ) 3 . CH, CH, CH, S i (OCH, CH, ) , 

CHs CH, CH, S i (OCH2 CH, CH, ) s 
CH, (CH2 ) 5 S i (OCH, ) , 

X 

CH, CH, CH, S i (OCH, CH, CH, CH, ) , 

CF, CH, CH2 S i (OCHa ) s 

[0 0 3 31 $8 58 [^bl 3] 

CH, 

CHs CH, CH, S i (OC=CH, > , CH, CH, CH, CH, S i (OCH, ) s 

N X 

CH, CH, CH, CH, S i (OCH, CH, ) , 
CH, CH, CH2 CH, S i (OCH2 CH, CHs ) s 

X 

CH, CH, CH, CH, S i (OCH, CH, CH, CH, ) 9 
[0 0 3 4] [ftl4] 
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(6) 



10 



CHa 



CH, CHa CH, CHa S i (0C=CH2 ) » 



CF, CFj CFa CFi CH, CH2 S i (OCH3 ) a 



S i (OCH. ) , 



S i (OCH, CH, ) . 



S i (OCH, CH, CHa ) s (O/ S i (OCH, CH, CH, CH, ) , 



[0 0 3 51 



CHa 

S i (OC=CH, ) , 



CH, CH, S 1 (OCHs ) a 
* * [fl: 1 5 ] 



S i 



CH, 

-0-N=C -CH, CHa 



CHa -Si 



CHa 

)-N=i 



CH, CH, 



CH, 

CHa CH, CH, -S i-j— 0-N=C -CH, CHa 



[0 0 3 6] 



40 [fl; 1 6 ] 
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(7) 



II 



12 



CH. 



<jg)K Si 0 -N=A -CHa CH, 



(CH. ) a S i (OCH« ) a (CHa ) 1 S i (OCH, CH, ) , 

(CH. ) a S i (OCH, CHa CH. ) a 



(CH, ) a S L (OCHa CHa CHa CH. ) a 



CH. 

(CH. ) a S i (OC=CHa ) a 



(CH. CHa ) a S i (OCH, ) a 



[0 0 3 7] 



[0 0 3 8] 



* 20 * [{b 1 7 ] 
(CHa CHa ) a S i (OCHa CH, ) a 

(CHa CHa ) Si (OCHa CHa CH, ) a 

(CH. CHa ) a S i (OCHa CHa CH, CH, ) a . 

CH. 

(CH, CHa ) a S i (oi=-CHa } z 
(CH. CHa CHa ) a S i (OCHa CHa CH. ) a 
(CH, CHa CHa ) a S i (OCH, ) a 
(CH, CHa CHa ) a S i (OCHa CHa CHa CH, ) a 
(CH, CHa CHa ) a S i (OCHa CH. ) a 

CH* 

(CH, CHa CHa ) a S I (oi-CHa ) a 

Hb 1 8 ] 
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(8) 

13 

(CHa CH, CHa CH, ) a Si (OCHs) a 

N 

(CH, CHa CHa CHa ) a S i (OCHa CH. ) a 



14 



(CH, CHa CHa CHa ) a S i (OCHa CHa CH» ) a 

[0 0 3 9] * * [ftl 9] 

(CHa CHa CHa CHa) a Si (OCHa CHa CHa CHa) a 

CHs 

(CHa CHa CHa CHa ) a S i (OC=CHa ) a 



S i (OCHa ) a 



S i (OCHa CH, ) a 



[0 04 0] 



S i (OCHa CHa CHs ) 2 



»5 [fl;2 0) 



S i (OCHa CHa CHa CHs ) 2 



<2> 



CHa 

S i (OC=CHa ) a 



CHa 

(CHa ) a S i -fO -N = C -CHa CHa 





S i — 




a 



CHa 
I 



CHa 

Si (OCHs) 



[0 04 1] 



[ft:2 1] 
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(9) 
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16 



(CHa) aS i OCHav ( C Ha ) a S i O C H a C H a. 
(CHa) aS i OCHsCHjCHs, 
(CHs) aSiOCHaCHaCHaCHa, 

CHa 

(CHa) aS iOC = CHa. (CHa)3SiOH, 

■ (CHaCHa) aS i OCHa, ( C H a C H 2 ) a S i 0 C H a C H a 

[0 0 4 2] S (4) ©iPTlc^i-^ftS^W^'Jv * [0 0 4 3] 

(CHaO) aSi-O-Si (OCHa) a> 
(CHaCHaO) aSi-O-Si (OCHaCHa) a. 



CHi 



CHaCH-0- 



-S i-O-S i 



CHi 



-O-CH-CHa 



CHa 

I 

CHa=C-0 



-S i -0-S i 



CHa - 

I 

-0-C = CHa 



(CHaCHaCHaCHaO) a-Si-Q-Si- (OCHaCHiCHaCHa) a. 



CHa 

I 

CHaCHa-C^N-O- 



— S i - 0 - S i 



CHa 
I 

-0-N = C-CH2CHa 
-I 



[0044] 



[it23] 



(10) 



17 



C H3 C Ha 

I I 

(CHsO) »Si-0-Si (OCHa)a, 



CHa CHj 

I I 

(CHaCHaO) iSi-0-Si (OCHaCHa) a^ 



18 



CHa n 

I 

CH»-CH-0 



CHa CHa 
I I 

-S i - 0 - S i ~ 



CHs 
I 

-0-CHCHa 



CHa - 

I 

CHa=C-0- 



C Ha CHa 

I I 

-Si-O-Si- 



CH» n 

I 

-0-C = CHa 



CHa CHa 

I I 

(CHaCHaCHaCH.O) a-Si-O-Si- (OCHaCHaCHaCHa) a. 



CHa 

I 

CHaCHz-C = N-0- 



CHa CHs 

I I 

-Si-O-Si- 



CH, 



-0-N = C-CHaCH, 



[0 04 51 



* * Wt; 2 4 ] 



(CHaO) aSl-0-Si(OCHa)a 



[0 04 6] 



(CHaCHaO) aSi-O-Si (OCHaCHa) a 

[{fc:2 5] 
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19 

CHs CH -0 -4- Si -0 




(11) 

CHs 
0 -CHCHs 
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CHs 

CH, =C -0 -+- Si -0 




0 -i=CH2 J 



(CHs CHa CH2 CHj 0) 2 - S i -0 -S i - (OCHj CHa CH2 CHs ) j 



CH, 1 r 
CH, CH» C=N -0 -\ S i -0 -S i -j- 0 -N= 



CHa 
I 

■CCH2 CH3 



CH3 CHs CHa CHa 

I i I I 

CH, 0 -S i -0 -S i -OCH, CH, CH2 0 -S i -0 -S i -OCH, CH, 
CH3 CHq CHs CHs 



CHs CHs CHs CHs 

CHs in -0 4 i -0 -i i -0 -iHCHj 

in, CHs 



[0 0 4 7] 



[fl:2 6] 



• 
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21 

CHs CH» CHs CHa • 

CHi =i -0 -i i -0 -S i -0 -(!;=CH2 

in. in. 



CHs CHs 

CH, CHa CHa CHa 0 4 i -0 -1 i -0 -CHa CH, CHj CHa 



in, in. 



CH, CHs CHj CHs 

CH. CH, -C=N -0 -S i -0 -S i -0 -N=C -CHa CH, 

I I 
CHa CH, 



^ 1^ 

- S i -0 -S i 



CH, 0 — Si -0-Si -OCHs 



[0 0 4 8] (3) o'yyyit^mms- 

« L T3}^ U T - 1 L -> U □ - >fl:^« fciseffl T t S . 
[0 0 4 9] ->U3->fl;^tlO'}^UV-©«jft«it^ 

UTrlTBK^nTV^^fc©©^*,, ^3^^1~4<D7;l'a so 

[0 0 5 0] ^b\z. i^mm\tii^^X\t. i^mt^'yyJ 
[0 0 5 1] c:ne.(DSQ*^i-»ttS#*->5>. 

[0 0 5 2] Sfra^cDiiO^ WtB-^iC (i) T^$n^ 
< 1 1) -a© / ^P;*; y h S^*- 7 Jl'a V v 7 > 

w V v n >Ri;/x « v u 3 - > 1/ V > t 

a^tto. i~i 0 oa«9^T*o> s6icjffti/< 

(i. i~i 0 ofi*%Ta5^. r^it.*.. m^^m'^i)^ 
0. ia*%*^Ttt, 50 



CHa 0 -S i -0 -S L -OCHa 

I I 
CH, CHa 

[0 0 5 3] Z.Z.'t^^m, (1) (:*5l^T> R2;^iSi^^ 

7;i/3:^v->7>€;-a*¥JlT«fflLfc:g^fCtt. R 
2T^$n?)l«i?; (2) (DR4T^$tl^S(ri3fE-r^) 

^{k7K^-a-e«sEsn5*i, ^t;PA^N»^*7;u3 

^'y'yy>^rMSk±.mt^f)^--WcA (3) T^$n 
5->7>fl:^«!l, (4) T*$nS>^o^-y->R 

-> U 3 - > 1/ V > L R 2 r4t 

[0 0 5 4] *5£§gTffifflf^llP7K»»tt!KiLTli, 

[0 0 5 5] mri^mi^thx\t. m m <% 



*#K¥8-134219 
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23 

[0 0 5 6] :^mmrmt^^y ym^-trnt LT 



{CH, ) ♦ N* 



24 

[0 0 5 7] ±.m^7 'ymm.m\:^mtLx\t. l i 

F, NaF, KF. C s F. MgF2, BaF2, B 
F3. Al F3. CuF2, ZnF2, SbF2. ^1^^^ 

[0 0 5 8] yvit^^my^^-'^hmt^fiatLx 

[0 0 5 9] 
[^b 2 7 ] 



(CH, CH, ) 4 N* 



[ 



(CHi CH, CHa CH, ) 



4 N* j 



F- 



(CH, ) • N* CH, 



[0 0 6 0] %7vm^m'r^n^^^t\.x\t. s i 

F4, H2SiF6« Na2SiF6. (NH4)2SiF6< F 
-Si (OCH3)3. F-Sl (OCH2CH3)3, F- 
Si (OCH2CH2CH2CH3)3. F2S i (OC 
H3)2> F3S i (OCH3)^&«aj^T#5. 

[0 0 6 1 ] zn'b<Dr>%s mm\z^t^mm'&.. m 

[ (CH3) 4N+] F-. Na2S i F6*«#tr»S'bVi. 

[0 0 6 2] *^BJt43lt§^7-y«<l:^#l©SJlD« 

ikfto+tc^a-rss i®^©*;pss:fc**tT, 0. o 

0 0 0 1-1 0^;i/%OlBfflit"5^t*5Jf*b<, It 

tro. 0 0 0 1-1 t;L'%;5^$e.tcffSLv\ i?$>^ii 
\i7)vf3^)fmmm-t^^^. m.h^^^\i.7)vnmt 

±SS imi'<D^;HS:t^tUTa^tcJ;t)S;5:S*S0. 
0 0 0 0 1-1 tf-S LVi. 

[0 0 6 3] "^yymt^mM. Mi^f^^mmmzw^m 

[0 0 6 4] mlHE«®t3« ■if%^(D^)V^-:f hm-Bi.TS1Si 
Ei='2iHO^'fV-*i5S ili^ 1 0. OOOfflgg© 



-1) /z^;k7)zks-, jD*^}-<gsj£i^fcieffl-rn«J: 
tD7Kfi-«KfS(cffiffl-r?)*o«S:i^Ji'e^±. -fji 

[0 0 6 5] *^MOS3fi;&jtt*ViT«/iJJSlrfSi: 

tbT«, ^5";i'7;i':3-;k x^;u7;i'3-;k i- 

30 •^u\d)V7)\'-:J-)V. 2-ynt:;U7;i/n-;i'^(7D7;i' 

s.-7-)vm. 7±v^mx.^ 
jL^jvrvy. :^^)V-<v:r^)V'rvymo'rvym^ 
y. ^y^y. h;uxx ^^vk>§(o^^®ttit«$# 
)v. x.^)V7}v:3-)\rmn7}vu-)vm^^m-t^^t. 

40 [0 0 6 6] j§!K©ffiffl««ll!^J)n*^J-j}¥tta^*v7 

>i 0 oa»8Bt*fbTi 0 0 oaagf^TTfes, 
[0 0 6 7] muf^i^miz^mt^i^om. (^^w is 
iKta5^fti*^i-»tt* ©5 o^^;ut;TT-$.-5 

il^WtC^fiJi:;^^, (ib. 1/2-5 0<S^:;UO 

?S*TS©T. i|#irffljS^C (1) T©c©tt*o. 5^ 
60 ®llP*5^»ftS©l/2^;U*ffiTa&Si{'S*5fe«>. 
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[0 0 6 8] se^T. i)D*^i-^tta^t:t;v:<fy*'j-> 

[0 0 6 9] :^mmmmiri>t:ib<DmiSi(OK!t^mi¥t 

[0 0 7 0] mmotyymit'^m\t. *?s»*t3^jn 
t^^tiz, WiUimff^m\z-r^tKit^m^f}v<tL'p 

[0 0 7 1 ] m M^m/m-^Kmi o "c~ i o o 

"C©*BfflTfTAtfS<, #(r2 0"C~8 0"CCD®fflTfT 

[0 0 7 2] :^mmxma-t^-^y ymit^i^mmt 

am^vts:<f3.i>(Dx. m\z!stft^bftmK)<omi&^% 

•t^is-)vii y # u -> □ +-y->"ft;^ti Sr#«. ;i ti)^x^ 

[0 0 7 3] 

immm^ vx-^. ^%m^m:mm\zii-Dxm.\zmm\zm 

V^o 30 

mmm 1 

[ (HSC3H6) 0.168 (CH3) 0.8333 iQ 0.833 (O 



CH3) 1.334] ^om.^ 

[0 0 7 4] u-b*-y t?&^^. rnm- 

V. U.mi^^7.1tyy7.zin\zr-:^)Vlj-fh-fu\f. 
JUh'J ^h^v'V^^Srl 9 6. 8g (1. O^JW , 
/5';i'hU/h + v'->7>€:6 7 9. 7 g (5^;P) « 
/^y-;W€:3 0 0 gttii^?).. 8ljfTT0. 1 N:^^* 
8111^8 9. 9g (*; 5. O^rJk HC 1 ; 9X1 0-3 

^ ;w) , / ^ y 9 0 g (Dm^^w.^ s o ^ti^\^xm 

{ttl^}^h.(D:^^J-}VmWL^Z. 49 g (KF:6X 
10-4^;l') SAU 2 5"CT3I^FB^«J#LT«*:^i-« 
•ai^^-fr^. 1 0 0"C/3 OmmHgCD^^t 

m (1) («»5 8 5 g, iR$9 0. 5%) „ d 

cO^SiH^»^^i-7 5. 6%, ite*9. 2-t>^7,h- 

(c s, 2 St:) , jtai. 1 3 0 (2 5*0 > m 

«f^l. 4 146 (2 513) , SH»5. 2a«% (31 

^M5. iaa%) , s»5. 5a»%Tab-p^co 

[0 0 7 5] 

[{b2 8] (HSC3H6) 0.2 (CH3) 0.8SiOo.833 
(OCH3) 1.2 

[0 0 7 6] 29s i-NURRZSmfi\-^^7.^i7h}V(D 

fmf^W:t^^^±fmm.^i!)^%mnn:. tit. gpc 

»W©^*, a*¥i%^i-^^»±8 0 8 (.^WiS.1. 7) 

mmi)-^^-rtix\,^iiim\m^m&miox&ofto 29s 

[0 0 7 7] 

[ai] 
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- » S i - N M R 



it 

6 


^•>7 h 
( p P m ) 








mm 










4 2. 7 


4 


3 . 


0 


R S 


i 


( 0 C H a) 3 


0 . 8 






4 


8. 


2 


R S 


i 


( 0 C H ,) 2O 


1^: 2 4. 2 


- 


5 0. 9 ~ - 


5 


1 . 


6 








7 . 3 




5 6. 2 - - 


5 


9 . 


7 


R S 


i 


0 C H * 0 8/2 


5 2. 7 




6 4. 0 - 


6 


7 . 


1 


R S 


i 


0 »X3 


15. 0 












R : 




C } H t S H > 


C H 1 



[0 0 7 8] iH-NMRX'^i^ h;KD»*TM*ii«2 [0 0 7 9] 
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29 



'H-NMR(2596CHC1 i^jft) 



30 



5 ( p p m) «iK a^Jt* 



0 . 2 



,0 . 6 



1 . 2 



1 . 6 



a 11,8 



2 . 0 



0. 9 



2. 0 



a 

S i - C H s 

b d e c 
S i - CHjCHjCHjSH 
f 

S i - 0 C H > 
g 

C H C 1 , 



2 . 4 



2. 0 



3 . 5 



1 7. 1 



7. 3 



1 2, 



0 1 fcc:©»ai®#^l.®iR;^'^i' 



1104cm-l Si-OC 
-1. 119 8 cm-U 1 1 0 



[0 0 8 0] 

S i -0-S i SOSiiR 
h3®KiR ; 2 4 8 1 cm" 
4 cm"l 
[0 0 8 1 ] 

[ (HSC3H6) 0. I67S i O0.833 (OCH3) 
0.167 (OCH2CH3) 2.000] 6®Sjfi 

7X 3 r - /^i-* h tf;w h U h ^ -> 

'yyy^2&2. 4g (1. 34^;!/) , xh7Xh+ 

'y-zvy^iZB^. ig (6. e?*;^ . ^9/- 

;l'€:3 6 8. Ogtti?..^. iS#TTO. OSN:^^*^ 
fSl20. Og (7R;6.6 7 HC 1 ; 6X 1 0 
-Z=^M . /:5'/-;i'9 2gO?g^^^S:3 O^AHj- 
T«iTt> 2 5'C'T?2. 5I^Hi!ft^L'fc. OViT, 1% 
7'y{l:*U':7A«/3'y-;l'^jSSr2 3. 3g (KF ; 
4X1 0-3^;i') SAL/, 2 5t:T3^PBm^UTlin* 



40 



^HIf-iBI^S-&;fc. ^ESlc:, l 0 O-C/S OmmHg© 
^^y^^t^J )V:^-)V^m^h. -DV^TJtiiLfco 

(2) S^fc (iR»l 0 7 2 g, iR^8 9. 9 

%) = ::fflffiiiH>F#5e5)-6 2. 7%, Hk&i. 5-fe> 

5^7,1 — i7X (cs. 25X:) , itai. 0 9 3 (2 5 
■C) , atJr$l. 4 134 {2h°C) . SH»3. 98 
S% (9ilffi3. 6SS%) , SftS. 9Sft^T$>o 
It, l|^*iy5:«!l®»ilH-NMR©««fie«*^e., TIB 

[0 0 8 2] 

[fl;2 9] (HSC3H6)o. 167S iOo.833 (OCH3) 

0. 167 (OCH2CH3) 2.000 
[0 0 8 3] 29s i -NMRRl>'5^i1-®JRX^i' V)V(D 

mvxm^ti-^ibh±.um'M^^m^fitz. 29s i-nmr 

[0 0 8 4] 
[^3] 
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2 B 


S 


i - 


N M R 














At 




•> 7 


h 
















( 


P P 


m) 




















- 


4 


6 . 


1 


R ■ S i ( 0 C H •) . 


2 . 


4 


— 


5 


2 . 


0 ~ - 


5 


3 . 


2 


R* Si ( 0 C H.) sO , 


1^, 1 0. 


1 








— 


6 


1 . 


0 


R • S i 0 C H . 0 s/.f 


3 . 


7 








— 


8 


1 . 


9 


( C jH .0 ) 4 S i 


1 . 


1 




8 


7 . 


8 - - 


8 


9. 


0 


( C »H sO ) » S i 0 


3 7. 


2 


- 


9 


5 . 


5 ~ - 


9 


6 . 


3 


( C jH .0 ) ! S i 0 


2 8. 


2 


L 0 


1 


. 5 


1 


0 


4 . 


2 


C J H . 0 S i 0 » ✓ ! 


1 4. 


3 








- 1 


1 


1 . 


5 


S i 0 4/'3 


3 . 


0 



[0 0 8 5] iH-NMRX-^i? h;i'W<i|«Tie«tt«4 



[0 0 8 6] 
[«4] 
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34 



H-NMR (2596CHC 1 



«5 ( p p m ) jfJg SiJ-Jt^ 



0 . 9 



1 . 2 



1 . 9 



2. 5 



2. 0 



b 3 8.6 



2. 0 



2. 0 



a c d b 
S i - CH»CHaCH,SH 
e 

S i - 0 C H > 

S i - 0 C H J C H » 
S 

C H C 1 , 



3 . 4 



2 5 



2 2 



0 2 ;i««jsB®#^i.M;^'<i7 



10 4cm-l Si-OC 
119 8 cm-1. 110 



[0 0 8 7] 

S i -O-S i SOKiR ; 1 
H3ro®]R ; 2 4 8 1 cm 1, 
4 cm"l 

[0 0 8 83 *i!il«si3 

[ (HSC3H6) 0.1 (C6H5) 0.3 (CH3) o.6SiO 
0.9 (OCH3) 0.4 (OC3H7) 0.8] lO*^®® 

->7>S19 6. 4g (1. o^;w) . TiE<k*iC3 0 
®i?->n:^^-!J->$5 2 5 g (1. s^;!') . TfS{t;#^ 
3 lc7)v->n4^-9->&9 9 4. 2 g (3. 0^;W-ttiX 

m^TT-0. 0 5NmK*^?S7 7. 2g (*; 
4. 2 9t;k HC 1 ; 4X 1 0-3^;W) . ;>(i'/-;l'* 

OCBi OCH* 

I I 
CiliiSi- 0-Si-Cine 

OCH. OCHi 



30* 7 7. 2 g(;))i^i§^§3 0^i'/!iHtTllTL> 2 SIDT 

2. 5P#Wf!fi£L-fc„ %77'ft;:^'J'5A©p<^y 

-;i'^^^2. 9 g (KF ; 5 X 1 Q-^^jU) SAL. 

IC, 1 0 0 "C/ 1 0 mmH g O^frTT^fi^f S 7JU 

h*^*vU3->^8g (3), (iRSll 2 0 

g. JR*7 9. 1%) . ;i©<»IIMtt^jf|g»6 9. 5 
lteg?14. 5-fe>5^Xh-^X (cs. 25'C) . 
JtMl. 0 8 9. ®Sf*l. 4 5 3 0. SH*2. SB 
40 m% (9!lffi2. 3Sft%) . S32. 2£S%T%o 

[0 0 8 9] 
[ft3 0] 



[0 0 9 0] 



50 [{k3 1] 
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35 



36 



OCsHr OCHt 



CBiSi- 0-|i- CH» (SFl^fflJKSC) (iC2) 



I I 
OC«Rt OC.Ht 



[0 0 9 1] ^^nfc!^«lilH-NMR®»*fig**^ 
[0 0 9 2] 

[{b32] (HSC3H6) 0. 1 (C6H5) 0.3 (CH3) 
0.6SiOo.9 (OCH3) 0.4 (OC3H7) 0.65 (OH) 
0. 15 

[0 0 9 3] 29s i -NMRRlX*^®iR 

[0 0 9 4] |ISSfi»J4 

[ (HSC3H6) 0.167 (CH3) 0.833S iOo.833 (O 
CH3) 1.334] 6©S3ft!ti$m 'J-b*>yt?&a]S, 

h:/nlf;Uh'J/ h+->->7>S'l 9 6. 8g (1. 0 
, /5^;Uh>J/ h+->v'7>S'6 7 9. 7 g 

(5. ot;w) , pt^y-jpsa 0 0 gttii*., a*?T 

TO. lN«K7Ki$^S8 9. 9g (7K;5. 0^;K H 

c 1 ; 9x 1 o-3t;w) . /^y-;i'9 0 gos^jgjs 

$3 0»AHtT?gTt. 2 5"CT2. S^FB^JK^Ufc. 
*tc:« lOO-C/SO mmH g CD^ftTT^^I"^ 7;l' 

hS#*->'Ja->Mii (4) (iR»5 2 9 g. 

jR^8 9. 8%) . zommyf^w^^Ai . 2?i. « 

S4. 9-fe>'5'X h-^'T. (c s. 2 5"C) . JtEl. 
113, H#f$l. 4 15 0. SHM5. O 
^M5. im*%) . Sl:5. 5a*%Ta5-3fc. #6 

[0 0 9 5] 

[ft:33] (HSC3H6) 0.1 (C6H5) 0.3 (CH3) 
0.6S iOo.9 (OCH3) 0.4 (OC3H7) 0.65 (OH) 
0.15 

[0 0 9 6] 2 9 s i -NMRSl>'#^MX'<i7 hJl' 
[0 0 9 7] Slig«SJ5 

[ (HSC3H6) 0.167 (CH3) 0.833S 1O0.967 (O 

CH3) 1.06?] 30^1336 

0. IN^ilTK^^i^l 0 4. 4g (7K:5. 8^;K 
HC 1 ; 1 0. 4X 1 0-3^;W t U^cfi^Wi^JS^sJ 1 
tm\ZLX. fi^S3 0©->U3->«fliSS#fc (IR 



»5 0 5. 7 g, iR^8 3. 0%) . :iCDMWlf^ 
5. 2%. tt*2 1 5-t:>?-;^h-i7X (c s, 2 

5"C) , Jtai. 14 1 (2 5'C) , SHMS. SEM 

% mmm. 4a»%) . s»5. 4a»%TS.'3 
10 ft. 

[0 0 9 8] llil«s|6 

0. 1 N«ii*^}g^7Ktbfcm^ti§iss«sj 1 tmmz 

VfttZ^. itZ»5 2 0. 2, iR$8 0. 5 %T^»^ 
5i-76. 2%, *!iai2. lcs,itai. 132, S 
H«5. 4% (SifettS. 1%) . S*5. 6%T$.o 

[0 0 9 9] 

ffl-r5;ii:feflI«gTa&^c 'yyytiy:^uyifM\zit-< 
30 yt-i)VtVc^^t. 7)V3^ym^Mt^rz^\z^m 

T, i.mii\zx^^-t^z.tm^is.Mm^m\'^x. §s 

[@®»ffi#7ilS?g] 

[01] mm9^ix%mit:f')vti-fvmEca7)vzi^ 

[0 2] iiii«»i2T»e.tife/;u*yhSRuf7;i/3 4^ 

[0 3] ^mm2x%^titz^)Vfi-:^hmms7)V3^ 

[04] ^mmA-(:%ibntz^)v^-i'h^ms7)v:i^ 
y^^^i:)ViiJ-i^^)'yu^-^y<D^9^U^^7.^i' V 



(21) 




